mB*mtmif (jp) 02) ^ ^ 1^ ^ ^ (a) 



#112003-346317 
<P2003-346317A) 
(43)^ B W-msmZM 5 B (2008. 12. 5) 



(BDInta^ 
G 1 1 B 5/65 



PI 

G 1 1 B 5/65 



5D006 





mge002 - 1494Q6( P2002- 149406) 


(71) USA 


oooop^i 














(22)mBiB 


7^14^ 5 ^23B (2002. 5.23) 












C72)»9i« 


saue fi- 










4^M»4^mKiram' 2 TS i2# 1 # 




















BM^ . — # 










1i|«;i|JR^fflKTttH»r 2 TB 12» 1 # 


















(74)fWL^ 


10010S647 










>Jn!8 (^4«) 








Fi^—A{9^) 5D006 BB02 m08 BB07 DADS 





(54) istw<o^»] mw.msiMBmm 



(57) CSiKj] 



im^m 1 1 ^i^oypu < t i>—yj<Dmv:. c o 

[0001] 
[0002] 

^mn<Dfim=^n'!>^. => > t- ^ - a^cDWfflji^jSAi^^t 

[0 0 0 3 ] h'T^-f :^4'^S«:*ji,»-t«. fiHEMf'^ 
nm-2 0nm©?*±i«$*5S|3S3i^-C(,»4. J««J{C*$ 

»,»-c«. — lawKc o p t c r mwim/c r^Tiaia 

*jm>6n-c*j»)> 2 0 o'c—s 0 0'ccDiisiacc-ri.c 

t-C. CrJST«&e«:J;OCoPtCr*fiBEtiB(Dfia^t 

o p ic rmm^mfpo^c r<omm^is.L. m&mfp<o 

F«J§©5fca. f=^;^i'gBiikig<D5S(^^©jB?JI5^3&r«: 30 
[0004] ffiOfik^CiJ&i-Ctrif 5-^5»^l'f'-3'fi*i 

•rSi. 8tifP*©«SS-?'fi^«#ii*K:J;orS{PS«: 40 

laii^-^ h©{»Mk«:^5fe^fiS<t©s^6 
^f©raH^ii!«fiBtt»jSE**:«:*to-c§^'^7 Ktci^^^r 

[0 00 5] $6«:, «lt^S!{jg{c*jw»r«ia;^v<-,^fiS 
[0 006]— 7U+2^:?'juf'v;^i'»«fi*«7u 
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-/;i'A©iSiy>-i?*s:;^#<. lim3&sESr*S. c 
ofcitis^y ■< ^I'A i o-cisi»tt©m»# y 5 

cn6©ffitffe147-<;l'A*s#S{c?i5ffi-C*«3. ^ 

fc. 200X;~500 •C©ii5ia^T-CfiSE® l/fcC o P 
t C r»SflEt4JBi««P^©fi5ai^*»6tiSCi*s 

toJtPo-C^fc, C©<l:^i5c?S!Ktt^^t#^JattKlk 

-CI,>Slr»to«5>-5i'7-»7«|jS-C*0: «fi8^5-7 3 
8 8 O^'SM^^^T - 3 1 1 9 2 9^^:^«:gB*SS 
n-C(,>S4>©**«W-C*.S. U*>1/. $6&4«fBa[iB 
^fctcssf ±a''>- Ff'-f X^'©»^tig»©R 

[0 00 7] -g-C-C. cn6©raSSr^b, ffilBMk^ 

©tr*4Se«S®afflfiS»'>»f F*fflCv sasBEffc* 

[0 00 8] DVD-R/RWtCf<i^5n.5iiieM*J<fc 
CX»tf«*^M3lc7=-f xi'»samf'-<;<i'©J:^tc-^'y F 

^vi^r V -zfcom^t-zi:^ i-©ra®*i6. issa-ffctcw 
nu^^f ■{ X i'© J; ^ icvmammt utcf -i^^i^ 

[0009] ±IB©3iO , :^fi©S#^^DigencnJgl 
^aiia«(*«. -€-©il:^iil5(,»fe©©. tttl. 
=j;^ h*Slsr4fc©3&«??ffiO«t<r». 

[0010] 

[Sll^i^^L/Ji^i-r-SSSl -ec-C, :*:^«±iB 
f>£5|s£^©raS.^.«:S^% $n^«>©7«> 0 . :4:%QI© 

Wttfii^iSfiffitt* W b V *»o$ffi;&:?KifSSi£fi^iB 



(3) 

3 

[00 11] 

[0012]^*"!). *»^<DSii:fi5^MkJi(*». c 

[0013] c<Di ^ ^c?»i8tt^wis*fieffl-rsc t 

[0 0 14] 

[^?§©llii©}e!l8] lilT. *»§8©ll»i©JKMtcot,> 20 
-ci^iiB(ci%i;ir^. 3fi^©j^sB(c««£iSS9E^§B»{i 

?»^t?aton/£:r4'-fexs?:ii^r*i»3. c©Te'-fe;^ 30 
[0015] fiBSiia^j«i*». 3t^»K:. c o %^wr 

#-reTII'?S. $!cil1^. 4>raB. TlfiM. izsm. 

mmt. mn, 3m(*©Mstc±f2SH3!»si9:ite>n^.. 40 

3t^i*©K-ffi«:±KSH*?SW 
[0016] iBSUl«. -f ;^ i'Stcji* L.rSii::SrifijK: 

©Ba[<tSafii©*F6l«Tft6Ji©«f4S?-*>ieS:mJ§*J cfc CJf 

[0017] ummitntmom*) . c o «r$wr ^^sfis 
tt#jii^ife<!:#N«ai4K<t!Bj*>6^ci<>©-c&4. mm& 
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a^«:ffirtK:WK:W»il/fc^©WBiffi©— 
SS«^09(cSltc^UA:. %fiS1$^^^^©^# 
3 (S^S) Ra«l nm*i6 1 1 OningS-C*0. 

M#ra©^Ltt, 1~1 1 Onmgg-caiS. 
ftiAib. JiBfW{CL*J0-C*i*i^fel*S5laS. C© 

X©^*tiJf4*ii^— i ft fi >' XJfiK{* 

[ 0 0 1 8 } C o «rdW^&%GS1$^^<b UrUC 
o. Cr. PtiNi. Fe. Si. Ta. Nb. 
R u ^TcSRi ©^^*«fieffl^# -SjW. iBiiyRFti€:#ffl[ 
■rSiCo -P t -C r. Co-Pt-Cr-Ta. C 
o-Pt-Cr-B. Co-Ru-Crflf3^W<C»*U 

[00 1 9] *ffl»K<t!^i:l/rWS i. Zr. Ta. 

B, Ti. Al. Cr. Ba. Zn. Na. La. 1 

[ 0 0 2 0 ] c o 'Sr^m-ri^mn^m-^^t^mmst 

5 : 5-8 0 : 20 (IS^it) ©ffilBr^^C 
K. 90 :1 0~8 5 : 1 5©t5H-C*-5C 
>f*H,», cnJ;0fc5SJK14^)l^*5^<ftSi. ?a 
mL^<D^itli:^+^i ft 0 . «^:^*iffiTU-C U * 
^. 2e«:cnj:»)«>iJ>ft<ft4t. SBKfc«*sa^-r*:te: 

[ 0 0 2 1 ] c o i:^mrimm^^^^mim 

{biBJ*»6ft ifaSl®©Jl*i l/-C»»* U < « 1 0 n m 
~6 0nm. 5 6«:»*U<«2 0 nm~4 0 nm©ffi 
H-C*5. cnJ:«3fe;i**si|t<ft2.i>'-rX*s^L< 

[ 0 0 2 2 ] C o S^]Stt^Jil^^i#^?atiK 

{ti^d^^ft-sia^^j^fiS-rs^ffii o-c«K^^ 

jS. :^J-ivitmfJ:£<D^nSSmi>Hmxm. tpxi> 

2f:S?B«:jifar*.s. x.'N-^^»^iLr»^© 
DCX/>-^»afffi. RFX-'<?.5fffi©l»mfcffiffiW^-C 

Sijt«:ffiffl3tiS<l;'>fttStfil^x-'>--y ^Sgg-WliSMx 

[002 3] X-'^y :y i»*fX<!: Lrt*— ®6«J 

ftTil'=?>*fX*iifi6fflT#^>*», •e-©ft©l&;«/X€:fieffl 
LTi>^c». $/cl^»ttiS<l:!gi©B»tdW^©iia&^^ 
BM4b©eW-C(3«©K*:tfX^«;AU-Cfe36>**>ft 

[0024] X-'<?» 4rffi-CC o *^WrS«fiB3«fe^^ 



5 

[0025] T1M«. iB»®©teSE|6j. -T^cto^. 

[0 02 6] ±iBRu^^^fe<tL/-C«. RuiCo. B 
e. Os. Re. Ti. Zn. Ta. Al. Cr. M 
o, W, Fe. Sb. Ir. Rh. Pt. Pd. Site 

[0 02 7] ±ffiRu^{C*Jl,>-r.Rut<fi©7C*© 
il^Jt». Ru : <&©7c3R= 9 9: 1 ~5 0 : 5 0 m 
>-Jt) <?)ffiffi-C*-5Ci*«a*l/<.9 5 : 5~60 : 
4 0©ffifflt?*^C<t*«l#K:JlfSbl>. CtlJ:<3*>Ru 

[ 0 0 2 8 ] ±aT i l/-C«. TitCo. B 

e. Os. Re. Cr. Zn. Ta. Al. Mo.W. 
V. Fe. Sb. 1 r. Ru. Rh. Pt. Pd. Si 

[0029] ±IST i ^«:*5l»t>T i if6©7C^© 
il^ih«. T i : f6<D7C^= 9 9: 1-5 0:50 (M 
^Jt) ©ffiffl-C*SCi*«S*L<,9 5 : 5~6 0 : 
4 0©15H-C&^Ci!!>S!|$CcWSl/l,», cnJcO-bTi 

©SJ-^*!^ < r 4> . ii>^c < r 4> .f2MkeiissEisjW)»** 

[0030] C©«3&Tift«*ffl«.»SCi{Cj:-5-C. IB 
*iiB©Ef«lf4*3fc#-Clr?>^:26, i2ii!^*i[S]±-r€.. 

[0 0 3 1 ] Tlti®©/l*»l 0 nm~2 0 0 nm*s5f 
SK. 1 Onm— 1 00nm*«!|#«:i?«L(,». CtaJ: 

tilfii^^ < & -3 -C L * (,>,iS!(C cn J: 0 *>;i*3!>J» < & 
Si ,T*»«fl*«:J:-5Sa«1#tt©l«0±*i»?>*i'5c«'». 
[003 2] Ti6®«:fiHar<S:frffii l,X\tMti.Wm 
m.:^^-iv ^mu i'©S^^M?4*5<seffl-C# tf -Cfc 

*>6. *«?8«:j(?a"c**. x/^■^.*&<b^•c«,^^ 



(4) !^2 003-3 463 1 7 

6 

©DCX^N' i»ffi,R F;^/^' a'^t^Ttl^bffiffloJtg 
b Ofay I'^iy^f^f^X e»©t8^.a«i7 ^ JUAiKl 

[ 0 0 3 3 ] Ti6®XA-y 5i^©;^^<-v ^r^;^<i: lx-C« 

10 *ffifflu-cfcm>. 35 fc. T*eis©*s^^s»*oai^ei5 

:^©igfn©sa«j-c. iSat©SBR:tfx*3j»Al/rfe*>*to 
[ 0 0 3 4 ) X/^^* ^»S-C.tS^:e»^%«ffi«ciM®L., 

[ 0 0 3 5 ] ttfiSttJlW. FePta^-^'CoPtjR. F 
eC3S. FeTaJS. F e N i FePd^. 

©H«^-C#N^{ctitt*iJ:i,»i<bfe«:. —ffififjK^^Dnt: 
t,>-SfiaSi^tt«:j:4>'-fX©i£«{c4>WJ8!)&:te««>. ^» 

iatt)l«:ffll,>-S#^iat4(*i LT«. Si. Zr. Ta. 
B. Ti. Al. Cr. Ba. Zn. Na. La. I 
n. Pb^©K<b!a3&sfi6ffl-C#-5*i5. 
30 S t -5- -r «©«{«»*»««>»« 

[0036] ±ia©:fia[14B©J?*»5 0~5 0 0 nin*s 
Sf*L,<. 1 0 0-4 0 0 nm*i«F«Cff*Ut,>, Ctli 

[0037] ±iB«cStti4»*J^^-r5:^t i/-c«. * 

:^>'^•y4'^^^£^'©K3SJ^sm^*s^ffl-c#. If 

40 [0 03 8] Kifi5»7=-fXi'i*s 

ux-f^iw-/ 5 F. jKy-y-^i'7*>. ii<y7*-u>-9- 

;U:7t-<F. ^';x^U>:f7 l — h. :}<';x5=-U> 



(5) 



e i; X 9^ u > f- U :7 U - h * « sl< y X ^ U > 7 
( 0 0 3 9 ] lx-r«)lg7 ^^l.A*«»tfc 

[0 04 0] ^ 5*- h^^^t I^n-^tcj:?. 
n-^ii/^a^-h. ¥^.:?'u;^«:j:2.^ 5:*.T- « lo 

[ 0 0 4 1 ] 10Mm~2 0 0Mm. 

Jif«K»20Mm~l 5 0um. ?6«:Sf*b<»3 
0 wm~ 1 0 0 Mill-cab's. ^W^om^ifi 1 0 Mm J: 
»)»C»<k. lSiI0i£^cD?cS14*sffiTU. M^n3&s*t«I 20 
■r*. — 5Sr. 3t^©/?*3&S2 0 0 MmJcOilOii. HI 

[00423 3t^©JR©5fis », TS^r«sn. b 

= 1 Omm'r<Dfii3&*0 . 5kgf/mm'~2. 0 kg 
f/mm' (*i4. 9~19. 6 MP a ) ©ffiH«:&.6 
Ci**f*L<. 0. 7 k« f >'miii'~l . 5kgf 
/mm' (^6. 9~14. 7MP a ) jft^J: •jJlf* 1/ 

3mi*©IS©?fiS = Ebd'/l 2 30 
«c4j. COiCtcfcO^r. Eli^'^y*. b»7-/Jl/A 

[0043] y K«C J;^8B^?r 

i^fflSSRa-rSnmetrt. b < W2 n mlJ^rt, M 

KWO. 1 ymJart-C**. T^DS*m>?C 40 

tp'O-mW-i^U^ S R a TS n mJ£if*3. Sf S b < « 1 n m 
«F*9. Mtt^ffiteStl-CiS'JjeL/cS^iiiSAlO. iM 
mfetrt. »*L<«0. 0 6Mm«F«3-C*4. 

[0044] i^nwmmicit. w-mm<D^mtii:x./< «; 

'J 5 F«fli. !J< y T 5 K -f 5 K<S)!i. 
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«. 0. 1 Mm~3. 0 izmdsJfiJLC*. 4«: 

[0045] {»®<ki4!ji y 5 H«jiii ixT». m 

«. fm^m<t^m<o ;^ r y -'i':^ t> s k r b a n 

I J ©J:^«:. ^F«9(C5R^fiaffi«*2otU:WrS 
5 V^y-^-i, J»*^brf#6ti*5j*y-<5 F«J!S 

[0046] mSimZy') =i->«flii L-CW. w«s 
@Dji*t>a<. ¥ft^l:^**siift». Etc. ffiS-&SJS 

* /cjfesg^btti' y 3 - i^mmt^i:^^^ y Ti*«:«n^*j 

[0047] T^»)/i©aM«:». IS^--- K iSS^T' 
4:^ffi<i:L.-C«. »t)ii'>y*t4^€rS&^fi-rs:&ft. i-^? 

[0 04 8] »W'^g©BS»5nm~6 0nm3!;S»* 
L'<. 1 0nm~3 0mm*5*'5W*L/t»o ^■'J^??li© 
m^*mffei>tiimm^^y Ft«tt©x-t-i^>i' 
ox«:j;o-c<i^ia®W4^3&J^^bU. a/J'^J&s 



9 

OMmtO. 1-1 0 0{l/um'*«»*L<. 1-1 
0<l/Min'**J:»)5fSH,». Wl^&O&BLifi'P^t 

[0049] S/c. y^-Oif-^mi^^XWlft^^i^ 
J5:Wii14«r{9il/c«j!l=&^ffl-r * C <!: U < . iSSs 

[0050] Tifte«T«c®csatf®*«Arsc ttcj: 

4Ct*»W«rC*5. tt>ra®{C». Ta. Ta-S i, 
Al. Bi. Pd. Ti. Cu, N i -P. N i -A 
K Ru. W. S i . C. Pt. Mn. I r. T i - 20 
W. Zn-Si. A 1 -T 4Ci*»-C* 
4. 

[005 1 ] tpfSm=S:B^f^l3mi: LXit, 

[ 0 0 5 2 ] ±ffi*lffl@©/l*« 1 ~ 1 0 0 n m*s»$ 
U<. 3~5 On m*s#«:Jf*L.l>. CtiJ: 

[0053] Mmmic^itii^mnm<j:>ss 

^^d:i-©^<t!BJ. ^{t^-r^. ^{bi^PA. i^^b^-f^ 

m<omim > ^ 7 r -y h . jsi^sm* - sio i-©^* 
[0054] mmmi. asfi'N ^ Fwsiiai^* 

DLC (y-ri'*>K7-fd'i!7-*f» <ti*tfn4S!» 

[0055] \tm(omtj:i>2mmiiJUt.<mm 
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rWSE-r 2> C i *spltgt ft 
[0056] ffSIS±«:». ^?fBt^M4te 

[0057] mt&immmmmt unt. :^^t'j> 

[ 0 0 5 8 ] 7 :.«^jH»SiIt L-rW. m^itJiimSh 

;us L < tt--^'- 7 -lU :t u i — f-ii-a-c^ l fcS 

ti ^<-7;l':ta-»<^u>*+S/Ffi^. 
ax9^U>:*-+£^KS^. ^^•-7J^*a-n-^at• 
U>:t+'>Ffi^ (CF.CF.CF.O) 
:i-o-rv::/cJfU>:i-+'>F«^ (CP (CP.) C 
F,0) «fc»C*T;e>©^«^«S5-C*4. ft4««IK 

ffifo«rpOMBLIN Z-DOLJ ) ^J^s^t-f^tl 

[ 0 0 5 9 ] ffiiEasflnSfli urtt. v>mhv^'yv>v 
«s«D y >Kx ;^ f'^i'JSv s y >S{ f y ^ y ^i^©ffi y 

>^x;^T-;u!S. h y 9':tsy y ^■t' y-'i'^^ 

y >Kxxf-;l'-¥>5^:t y >Kxxf-;l/Ss rMiti> 

[0060] sjie©jP5?wraw#a*. < itm^i:»m o 

jS?tSa©^?SSi lx-C«. l~3 0mg/m'*sj[f 
*l/<. 2~2 Omg/m'**«F«:S?Sl/l>. 
[006 1 ] ttc, WAtt?r$6«Cii5&S/cA«:. E§iS 

F y T'y-Jk -^>x-/ 5 ^'/-Jk tT'y fy 5 5^ 

>l|E©^$Wlt^?8S*J «t c ti ^©S^tcT ;U 

*:/F>'<>v^5^T'/-^l'. ^[■'y1f'{>7=>mit^ 

5^:t'5'7'>;Kk^«J«?©SSR*s<fcc«SSI^WIfi3RiK 
s*Ji:y'c©iigi«f^>!>sptf6n-5, cnegsagijw. 
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oxi>j:^K mimommmtL-at. o. i-iom 
[0062] «T«:. oiiStt?a^3a^*fflir>fc»a 

:/{Cj:o-C0f3t©BE:^K:»EE3*lfct«^-cr>'Un'>:*f;^ 

■COS. 4i^cL.o-^l'*^e)#tr 10 

tcSti. 3W3SSa-ji/K:J:-5-cSi**il9«[Stit:. 

[006 3] fe^±©Xfi«:j:-,r. pj»ttii5^3^(* 
[0064] 2|E^«cS«nJIB)&:iSJSifi^:^^Xv«:fiJffi 

[0065] 40 
(Uttfiail ) Jl*6 3 Mm. a®*iSRa=l. 4nm 
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-C^?&l//c». 1 0 0 •C-CiaSI<tSI{b€r?f t>. J¥J5> 1 . 

0 um © n - > «fli*» 6 * 5 0 B 4 1/ /c. 
C ©T^ "5 m±icn^m 2 5 n m©i' y * "/^l' i MiaT 

r. T^0®±{Cil5S 1 5nm©|^=&l O^/Mm' 
©SS"C?gfiSU-fe. C©TM0®»3IB<*7 ^;l'A©M 

{(Co:Pt:Cr = 70:20:l OMT-Jt) : S 

1 O. = 8 8 : 12 (M^tb) . IP^ (Co,.P t.,C 
r,,)..- (S i O.) ..ifBf ) *>6<£€>fE^Jl*2 
5 n mOm^-CB^Ltc. C©ga^W7 ^ ;UA©M® 
«CfiS]SL/fc. i>:«:c©115*';?*:?'Si:©CVDSg««CS 

XiU-Cfflt^/cRFr^^X-eCVDffi-CC : H : N=6 
2:29: Tmo 1 lt:&>6%tSSjR8SflaD LC^SISf: 

I 0 nm<Dm^-cm^Ltc. !5:*JC©<!:#s5SiWl«:«- 

50 ov©>'<-f rx4EpjjnL.yt. c©ss®4>7 -/^ua 

T^^^l/rtXtUJFOMBL I N Z-DOL)«:7-^^ 
mmmi (flE:SX';-xAihS!HFE-7 2 00) tc« 

Otio 'X«CC:©I1S*>6 3. 7 i nch1f-fX©7'^X 
S8*- F (S±3fK7>f ;UAttSSZ i p 1 0 0 

[006 61 (HJgm) jete«l«:tei,>r-m»3M«r 

?gE£L.fcMS3!P6ii:Sl 3 0 mm©R®t*i^- F *rr-^ 
cn^R^CU^i'CCHjeL/t. COi^-FtCjtt 

fi£©S^UB*SSffi{CJ&fiEL/. 3 €.«:C V DSia^«SI® 
*Jf5^b/c. c©->- Ft*«:7=Y Fffi-cHSSfiHI 
1 tISI— ©ja?tJ15:J^fi£L./c, ;^K:c©i^- F*^e>3. 
7 i nch-9--^X©f'^;x4'*fIfetfetr, Cia*?— 
^N--:^ L/ta, «fliSS*- F f (S±3fS:7 
-<;UAttl8z i P 1 0 Offl) «:ffl*j2=^-C. 7 u+i^:?" 

[0 06 7] (3l«fe{f(3-24) HSi^ltCfcti-CTM 
•5 S <i:ie^Jl©{ffl«: . Ti3©S 1 «C^f R u ^TlfiJl 
^mf&OtcimitmmVil ilal«{C7 l^df^i^ZflVy'^ X 

[00681 

[an 



(8) 00 3--3 46 3 1 7 



13 14 







^ 1 






(a t%) 


(at%) 


(nm) 




R u (9 0) 


C r (10) 


4 0 




R u (9 0) 


Or (10) 


0 0 




R u (80) 


C r (2 0) 


4 0 




R u (95) 


C r ( 5 ) 


4 0 




R u (9 0) 


Be (10) 


4 0 




R u (9 0) 


Si (10) 


4 0 




Ru (90) 


Z r (10) 


4 0 


ms&m^ o 


Ru (90) 


Co (10) 


4 0 


1 


Ru (9 0) 


Os (10) 


4 0 


2 


Ru (90) 


Re (10) 


4 0 


3 


Ru (90) 


T i (10) 


4 0 


mM-i 4 


Ru (90) 


Zn (1 0) 


40 




Ru (90) 


Ta (1 0) 


40 


l^ffiMI 6 


Ru (90) 


AT (10) 


4 0 


7 


Ru (90) 


Mo (10) 


40 


8 


Ru (90) 


W (1 0) 


40 




R u (9 0) 


F e ( 1 0) 


40 




Ru (90) 


S b (10) 


40 


1 


Ru (90) 


I r (10) 


40 


^#42 2 


Ru (90) 


Rh (1 0) 


40 


$Qffiffil2 3 


Ru (90) 


P t (10) 


40 


^M2 4 


Ru (9 0) 


Pd (10) 


40 
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